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SYSTEMS AND METHODS FOR 
CORRECTING IMAGE PERSPECTIVE 

BACKGROUND 

Image perspective error has long been recognized in the 
photographic arts. Traditionally, image perspective correc 
tion has been accomplished using view cameras or shift 
lenses. For some time now, bellows-type view cameras have 
been used to tailor the perspective and depth of ?eld to the 
individual scene desired to be photographed. In many cases, 
bellows-type view cameras can provide photographs not pos 
sible with rigid cameras; that is, cameras with a ?xed rela 
tionship between the lens and the image plane. As is known in 
the camera arts, bellows-type view cameras have the capabil 
ity to raise and lower a lens plane relative to the image plane 
and vice-versa. In addition, the lens plane and/or the image 
plane can be tilted. 

In operation, translating the image plane or the lens plane 
changes the ?eld of view while maintaining constant depth of 
?eld. Tilting the lens plane or the image plane alters the 
orientation and shape of the depth of ?eld volume, but does 
not affect the ?eld of view. Lens movements do not affect 
perspective, but require high lens coverage to avoid image 
transitions near the borders of captured images. In contrast, 
image plane movements affect perspective, but do not require 
high lens coverage. 

Although bellows-type view cameras control perspective 
and depth of ?eld, they are cumbersome, expensive, and 
generally used only by professional photographers. Attempts 
have been made to provide some of these control features in 
rigid cameras. One solution is to add what are known as 
perspective control lenses or shift lenses. Shift lenses provide 
large coverage and built-in translational adjustments. How 
ever, shift lenses are expensive and have inferior features 
relative to conventional lenses. For example, shift lenses have 
?xed focal lengths and manual aperture adjustments. Another 
solution has been to provide lenses for rigid cameras with 
both translation and tilt capabilities. However, these lenses 
are extremely expensive and the tilt feature is in one direction 
only. 

Still other solutions include repositioning the camera with 
respect to the subject-of-interest. One solution would be to 
position the camera such that the camera is half as high as the 
height of the subject-of-interest. This solution still requires 
that the camera be positioned a speci?c distance from the 
subject-of-interest to achieve correct perspective. A second 
repositioning solution requires a clear distance between a 
level camera and the subject-of-interest to achieve correct 
perspective in an image. This solution is not always possible 
and creates an image where the subj ect-of-interest ?lls only a 
portion of the available image plane. For example, it is often 
impossible to ?nd a location with a clear view of a tall build 
ing where a level camera can capture the entire building. 

Digital image-capture devices are con?gured to capture 
images that are stored in a memory device or on a suitable 
storage medium as digital information. The orientation of the 
captured image initially corresponds to the orientation of the 
image sensor, such as a charge-coupled device (CCD) or the 
like, because the image sensor is physically ?xed in position 
within the digital image-capture device. When the digital 
image-capture device is held by the user in an “upright” 
position, such that the top portion of the CCD corresponds to 
the top portion of the image to be captured, the captured 
image, when viewed on a display, will be properly oriented on 
the display. That is, the top of the captured image will be 
displayed at the top of the display. However, the user of the 
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2 
digital image-capture device may on occasion choose to cap 
ture the image when the digital-image capture device is ori 
ented in a “non-upright” position. It is often the case that the 
user of the digital image-capture device will not arrange the 
image sensor such that it is substantially parallel with a lon 
gitudinal axis of relatively tall subjects-of-interest. 
Some digital image-capture devices have systems for 

recording orientation information associated with the capture 
of still images, for example US. Pat. No. 6,563,535, Image 
Processing System For High Performance Digital Imaging 
Devices; US. Pat. No. 5,764,535, Image Authentication Pat 
terning; US. Pat. No. 6,532,039, System and Method For 
Digital Image Stamping; US. Pat. No. 6,275,269, Position 
ing Stamps In Images Captured WithAn Image Capture Unit; 
US. Pat. No. 6,011,585,Apparatus And Method For Rotating 
The Display Orientation Of A Captured Image; and US. Pat. 
No. 6,476,863, Image Transformation Means Including User 
Interface. While orientation sensors could provide the neces 
sary information to correct perspective errors, it is not always 
cost effective or desirable to add orientation sensors to digital 
image-capture devices. 

Therefore, it is desirable to introduce low-cost systems and 
methods for perspective correction in captured images with 
out need for orientation sensors, additional lenses, and lens 
adjustments. 

SUMMARY 

One embodiment of an apparatus comprises an image 
capture system con?gured to acquire image data representing 
a subject-of-interest, an input control, and an image processor 
coupled to the image-capture system. The image processor is 
con?gured to execute an image-processing algorithm on the 
image data to generate modi?ed data responsive to the input 
control and a perspective-correction factor. 

Another embodiment of an apparatus comprises an image 
capture system con?gured to capture image data representing 
a subject-of-interest, an input control, and an image proces 
sor. The image processor is con?gured to determine a per 
spective-correction factor that when applied in an image 
processing algorithm on the image data generates modi?ed 
data responsive to the input control and the perspective-cor 
rection factor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present systems and methods for correcting image 
perspective, as de?ned in the claims, can be better understood 
with reference to the following drawings. The components 
within the drawings are not necessarily to scale relative to 
each other, emphasis instead is placed upon clearly illustrat 
ing the principles of the systems and methods for correcting 
image perspective. 

FIG. 1 is a combination schematic and functional block 
diagram illustrating a subj ect-of-interest and an embodiment 
of an image perspective-correction system. 

FIGS. 2A-2C are diagrams illustrating alternative views of 
the subject-of-interest of FIG. 1. 

FIG. 3 is a diagram illustrating an embodiment of an image 
data ?le generated by the image perspective-correction sys 
tem of FIG. 1. 

FIG. 4 is a ?ow diagram illustrating an embodiment of a 
method for modifying image perspective. 

FIG. 5 is a ?ow diagram illustrating an alternative embodi 
ment of a method for modifying image perspective that can be 
implemented on the image perspective-correction system of 
FIG. 1. 
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FIG. 6 is a ?ow diagram illustrating an embodiment of a 
method for generating a representation of an image. 

FIG. 7 is a ?ow diagram illustrating an alternative embodi 
ment of a method for generating a representation of an image. 

FIG. 8 is a ?ow diagram illustrating an embodiment of a 
method for modifying perspective in an image. 

FIG. 9 is a ?ow diagram illustrating an embodiment of a 
method for displaying image data. 

DETAILED DESCRIPTION 

Turning to the drawings that illustrate various embodi 
ments of systems and methods for modifying image perspec 
tive, FIG. 1 is a combination schematic and functional block 
diagram illustrating a subject-of-interest 10 and a image per 
spective-correction system 100. For convenience, the image 
perspective-correction system 100 is illustrated as a generic 
combination of an image-capture system 110 along with vari 
ous post capture image-processing components. Embodi 
ments of the present systems for modifying image perspective 
may be implemented in any device con?gured to capture 
images, such as, but not limited to, a video camera con?gured 
to capture either still images or video clips, a digital camera, 
or other similar devices. It is understood that embodiments of 
the present systems for modifying image perspective can 
apply equally to other types of image-capture devices, such as 
suitably con?gured cellular telephones, personal-digital 
assistants (PDAs), portable computers, etc. 
As illustrated in FIG. 1, subject-of interest 10 is a multiple 

story building. The subject-of-interest 10 is taller than the 
?eld of view 20 provided at distance, d, between the building 
and image plane 112 of the image-capture system 110. The 
?eld of view 20 at distance, d, from the image plane 112 is 
depicted with the dashed lines connecting image-perspective 
system 100 to subject-of-interest 10. As is known, image 
plane 112 can be rotated upward, that is, rotated clockwise in 
the illustrated arrangement, to place the entire height of the 
subject-of-interest 10 within a modi?ed ?eld of view 22 when 
the subject-of-interest 10 and the image perspective-correc 
tion system 100 are separated by d. 

In addition to image-capture system 110, the image per 
spective-correction system 100 includes image processor 
120, user interface 130, internal memory 140, extemal 
memory interface 150, and image display 160. Image proces 
sor 120 is con?gured to receive image data from image 
capture system 110, internal memory 140, or extemal 
memory interface 150. Image processor 120 receives image 
data via connection 115 when image data is provided by 
image-capture system 110. Image processor 120 receives 
image data via connection 125 when image data is retrieved 
from extemal-memory interface 150. Image processor 120 
receives image data via connection 145 when image data is 
retrieved from internal memory 140. Image data transfer 
operations from internal memory 140, extemal-memory 
interface 150, or image capture system 110 are operator con 
trollable from one or more controls (not shown) associated 
with user interface 130. 

User interface 130 includes an input control 132, which 
provides an on/off status signal via connection 135 to image 
processor 120. When input control 132 provides a signal 
indicative of an “on” status, on/ off state monitor 122 activates 
instruction-execution system 124 to load or otherwise access 
image-processing algorithm 142 and perspective-correction 
factor 144. Thereafter, instruction-execution system 124 pro 
cesses image data in accordance with the algorithm and per 
spective-correction factor 144. Image processor 120 executes 
images-processing algorithm 142 over the image data in 
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4 
accordance with perspective-correction factor 144 to gener 
ate modi?ed data having an image perspective that is different 
from the image perspective present in the original (i.e., cap 
tured) image data. Image-processing algorithm 142 can be 
any known or future developed algorithm which modi?es 
perspective in an image by manipulating the data underlying 
a plurality of the picture elements or pixels used to produce a 
representation of an image. 
When input control 132 provides a signal indicative of an 

“off ’ status, image processor 120 bypasses image-processing 
algorithm 142. Whether image-processing algorithm-142 is 
activated or bypassed, newly captured image data is control 
lably forwarded to one or both memory devices. When cap 
tured image data is directed for storage in internal memory 
140, image data is forwarded via connection 145. When cap 
tured image data is directed for storage and/or transfer to 
external devices (not shown), captured image data is for 
warded via connection 125 to external-memory interface 150. 
Captured image data can be controllably stored to external 
memory 155. External memory 155 is any media that can 
store image data. Captured image data can also be controlla 
bly directed to image display 160. In addition, image data 
transfer operations from extemal-memory interface 150 to 
display 160 are also operator controllable from one or more 

controls (not shown) associated with image perspective-cor 
rection system 100. 

Correction-factor adjuster 134 provides a mechanism for 
an operator of the image perspective-correction system 100 to 
modify the magnitude of perspective-correction factor 144 
within internal memory 140. When correction-factor adjuster 
134 provides a control signal indicative that increased per 
spective adjustment is desired, connection 135 provides the 
control signal, which directs the image processor 120 to 
increase the magnitude of the image perspective-correction 
factor 144 via connection 145. Conversely, when correction 
factor adjuster 134 provides a control signal indicative that 
decreased perspective adjustment is desired, connection 135 
provides the control signal to image processor 120, which 
directs the decrease of the magnitude of the image perspec 
tive-correction factor 144 via connection 145. While correc 
tion-factor adjuster 134 is shown in FIG. 1 integrated within 
user interface 130, in alternative embodiments the correction 
factor adjuster 134 can be implemented within an appropri 
ately con?gured processor coupled to user interface 130. 

User interface 130 further includes perspective adjust sta 
tus output 136. The perspective adjust status output 136 is 
activated when input control 132 provides a signal indicative 
of an “on” status and provides information to an operator of 
the image perspective-correction system 100 regarding the 
perspective-correction factor 144 presently applied to the 
image data. The perspective adjust status output 136 can 
include one or more indicators responsive to the relative 
position of the perspective-correction factor 144 over the 
controllable range of the correction-factor adjuster 134. 

Image processor 120 adjusts the perspective within the 
captured image in accordance with the perspective correction 
factor 144. Image processor 120 forwards the adjusted image 
data to image display 160 or to external-memory interface 
150 for review. An operator of the image perspective-correc 
tion system 100 can further adjust correction factor 144 as 
may be desired. An adjusted image, as provided by image 
processor 120, is forwarded to display 160 or external 
memory interface 150 as a result of each user adjustment to 
correction factor 144. Input control 132 can be con?gured to 
enable the operator to con?rm when the image perspective in 
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a reviewed image is as desired. Optionally, the image per 
spective-correction system 100 can be con?gured to save the 
last adjusted image. 

Image perspective-correction system 100 can be imple 
mented using combinations of hardware, software, or ?rm 
ware. The image perspective-correction system 100 can be 
implemented using a combination of hardware and software 
that is stored in an internal memory and that is executed by 
instruction execution system 124 provided within an applica 
tion-speci?c integrated circuit (ASIC), a microprocessor, etc. 

Hardware components of the systems for correcting image 
perspective can be implemented with any or a combination of 
the following technologies, which are all well known in the 
art: a discrete logic circuit(s) having logic gates for imple 
menting logic functions upon data signals, an application 
speci?c integrated circuit (ASIC) having appropriate combi 
national logic gates (as described in the illustrated embodi 
ment), a programmable gate array(s) (PGA), a ?eld program 
mable gate array (FPGA), etc. 

Software or ?rmware components of the systems for cor 
recting image perspective, including variables such as per 
spective-correction factor 144, can be stored and later read 
from one or more memory elements. Software and/or ?rm 
ware can be forwarded to and executed by a suitable general 
purpose or application speci?c processor. Furthermore, soft 
ware or ?rmware for correcting image perspective, which 
comprises an ordered listing of executable instructions and 
data for implementing logical functions, can be embodied in 
any computer-readable medium for use by, or in connection 
with, an instruction-execution system, apparatus, or device, 
such as an appropriately con?gured processor-containing 
camera or other system that can fetch the instructions from the 
instruction execution system and execute the instructions. 

While illustrated embodiments of the present systems and 
methods do not include operation with a computer, those of 
ordinary skill will understand that software or ?rmware com 
ponents of the systems for correcting image perspective can 
be stored on and later read from a computer-readable 
medium. In the context of this document, a “computer-read 
able medium” can be any means that can contain, store the 
program for use by or in connection with the instruction 
execution system. The computer-readable medium can be, for 
example, but not limited to, an electronic, magnetic, or semi 
conductor system, apparatus, device. 

FIGS. 2A-2C are diagrams illustrating alternative views of 
the subject-of-interest of FIG. 1. FIG. 2A is a ?rst diagram 
illustrating a front view of subject-of-interest 10. As 
described above, subject-of-interest 10 is a multiple-story 
building. As shown in FIG. 2A, subject-of-interest 10 
includes a ?rst segment 11 having a left-side wall 12 and a 
right-side wall 13. Left-side wall 12 and right-side wall 13 
oppose each other and are substantially parallel to one 
another. Subject-of-interest 10 includes a second segment 14 
adjacent and above ?rst segment 11. Second segment 14 
includes a left-side wall 15 and a right-side wall 16. Left-side 
wall 15 and right-side wall 16 oppose each other and are 
substantially parallel to each other. Additional segments 17, 
18 are arranged above second segment 14. FIG. 2A is illus 
trative of a realistic perspective when observing a face of 
subject-of-interest 10. FIG. 2A also includes image frame 
200. Image frame 200 identi?es a portion of the subject-of 
interest 10 that canbe captured by a suitably positioned image 
capture device such as image perspective-correction system 
100 of FIG. 1. 

FIG. 2B is a second diagram illustrating a front image 210 
of subject-of-interest 10 as can be expected to be captured by 
a digital camera or other image capture system when image 
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6 
plane 112 (FIG. 1) is not substantially parallel to a forward 
facing surface of each of the segments 11, 14, 17, and 18. 
Image 210 is an enlarged view corresponding to image frame 
200 (FIG. 2A). As shown in FIG. 2B, image 210 is charac 
terized by left-side wall 212 and right-side wall 213 and 
additional vertically arranged features (e.g., windows, doors, 
etc.) that begin to converge within image 210. Image 210 is 
illustrative of a ?rst perspective of subj ect-of-interest 10 that 
differs from the realistic perspective presented in FIG. 2A. 

FIG. 2C is a third diagram illustrating a modi?ed front 
image 220 of subject-of-interest 10 in accordance with modi 
?ed data generated by image processor 120 (FIG. 1) using 
image-processing algorithm 142 and perspective-correction 
factor 144. As shown in FIG. 2C, image 220 is characterized 
by left-side wall 222 and right-side wall 223 and other verti 
cally arranged features (e. g., windows, doors, etc.) that 
appear to be parallel to one another. Image 220 is illustrative 
of a modi?ed perspective of subj ect-of-interest 10 that more 
accurately depicts the realistic perspective of FIG. 2A when 
compared to the ?rst perspective captured in image 210 (FIG. 
2B). 

While the example image data underlying image 210 
includes a perspective that results in the appearance that ver 
tically arranged features will converge, other perspective dif 
ferences are possible. For example, if the image plane is not 
parallel with a substantially planar subject-of-interest, paral 
lel features arranged horizontally can appear to begin to con 
verge within the image data. By way of further example, when 
an image plane is not parallel to a subject-of-interest in two 
dimensions features arranged both horizontally and vertically 
will appear to converge within the image data. Accordingly, 
image perspective-correction system 100 (FIG. 1) is not lim 
ited to perspective correction along a single axis. 

FIG. 3 is a diagram illustrating an embodiment of an image 
data ?le generated by the image perspective-correction sys 
tem 100 of FIG. 1. In the illustrated embodiment, image data 
?le 300 comprises a header 310 including metadata about the 
underlying image and image data 350. Image data ?le 300 can 
be con?gured to conform to the digital camera ?le (DCF) 
format as promulgated by the Japan Electronic Industry 
Development Association (JEIDA) among other ?le formats 
such as joint photographic experts group (J PEG), tagged 
image ?le format (TIFF), or future ?le formats. In addition, 
image data ?le 300 can be con?gured with header 310 that 
includes metadata structured in accordance with the 
exchangeable image ?le format (EXIF) or other known or 
later developed image exchange formats. Header 310 
includes data describing the circumstances associated with 
the capture of the image data 350. In the example illustrated 
in FIG. 3, the metadata includes date ?eld 312, time ?eld 314, 
device-identi?cation ?eld 316, image width ?eld 318, image 
height ?eld 320, title ?eld 322, and perspective-correction 
factor ?eld 324. As illustrated in FIG. 3, header 310 further 
includes a host of additional ?elds 326 each holding a repre 
sentation of a respective value. In alternative embodiments 
(not shown), the perspective-correction factor 144 (FIG. 1) 
can be added or otherwise encoded within image data 350 or 
appended to a footer attached or otherwise associated with 
image data. US. Pat. No. 6,629,104 discloses example meth 
ods for adding metadata to an image ?le after an image has 
been captured. 
Any process descriptions or blocks in the ?ow diagrams 

illustrated in FIGS. 4-9 should be understood as representing 
logical functions or steps in an associated process. Alternative 
implementations are included within the scope of the present 
methods for correcting or modifying image perspective. For 
example, functions may be executed out-of-order from that 
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shown or discussed, including substantially concurrently or 
in reverse order, depending on the functionality involved. 

FIG. 4 is a ?ow diagram illustrating an embodiment of a 
method for modifying image perspective. Method 400 begins 
with block 402 where an image capture system captures 
image data including a ?rst perspective of a subject-of-inter 
est. Next, as illustrated in block 404, an image processor is 
provided an image-processing algorithm con?gured to gen 
erate modi?ed data responsive to the image data and a per 
spective-correction factor. Thereafter, as indicated in block 
406, the image processor executes the image processing algo 
rithm over the image data in accordance with the perspective 
correction factor to generate modi?ed data that includes a 
second perspective of the subj ect-of-interest. 

FIG. 5 is a ?ow diagram illustrating an alternative embodi 
ment of a method 500 for modifying image perspective that 
can be implemented on the image perspective-correction sys 
tem 100 of FIG. 1. Method 500 begins with block 502 where 
an image capture system captures image data including a ?rst 
perspective of a subj ect-of-interest. Next, as illustrated in 
block 504, an image processor is provided an image-process 
ing algorithm con?gured to generate modi?ed data respon 
sive to the image data and a perspective-correction factor. 
Thereafter, as indicated in block 506, the image processor 
executes the image processing algorithm over the image data 
in accordance with the perspective-correction factor to gen 
erate modi?ed data that includes a second perspective of the 
subject-of-interest. 

In block 508, the image processor and/or a data formatter 
incorporates the perspective-correction factor in metadata 
associated with the image data. Alternatively, the perspective 
correction factor is incorporated in metadata associated with 
the modi?ed data. In block 510, a display driver and a display 
are used to generate a representation of the subj ect-of-interest 
responsive to the modi?ed data. 

Next, as indicated in decision block 512, a determination is 
made whether the desired perspective has been achieved. 
When it is the case that the desired perspective has not been 
achieved, as indicated by the ?ow control arrow labeled “NO” 
exiting block 512, processing continues with block 514, 
where the perspective-correction factor is adjusted. Thereaf 
ter, the activities of blocks 506 through 514 are repeated as 
may be desired. Otherwise, when it is the case that the desired 
perspective has been achieved, as indicated by the ?ow con 
trol arrow labeled “YES” exiting block 512, method 500 
terminates. 

FIG. 6 is a ?ow diagram illustrating an embodiment of a 
method 600 for generating a representation of an image. 
Method 600 begins with block 602 where an image-process 
ing device receives image data including a ?rst perspective of 
a subj ect-of-interest. In block 604, the image-processing 
device extracts a perspective-correction factor. Next, as indi 
cated in block 606, an image-processing algorithm is pro 
vided that is con?gured to generate modi?ed data responsive 
to the image data and the perspective-correction factor. 
Thereafter, as indicated in block 608, the image-processing 
device executes the image-processing algorithm over the 
image data in accordance with the perspective correction 
factor to generate modi?ed data that includes a second per 
spective of the subj ect-of-interest. After the modi?ed data has 
been generated, the modi?ed data is forwarded to a display to 
generate a representation of the subj ect-of-interest responsive 
to the modi?ed data as indicated in block 610. 

FIG. 7 is a ?ow diagram illustrating an alternative embodi 
ment of a method 700 for generating a representation of an 
image. Method 700 begins with block 702 where an image 
processing device receives image data including a ?rst per 
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8 
spective of a subject-of-interest. In block 704, the image 
processing device extracts a perspective-correction factor. 
Next, as indicated in block 706, an image-processing algo 
rithm is provided that is con?gured to generate modi?ed data 
responsive to the image data and the perspective-correction 
factor. Thereafter, as indicated in block 708, the image-pro 
cessing device executes the image-processing algorithm over 
the image data in accordance with the perspective correction 
factor to generate modi?ed data that includes a second per 
spective of the subject-of-interest. After the modi?ed data has 
been generated, the modi?ed data is forwarded to a display to 
generate a representation of the subj ect-of-interest responsive 
to the modi?ed data as indicated in block 710. 

Next, as indicated in block 712, the perspective-correction 
factor is adjusted. Thereafter, the image-processing device 
executes the image-processing algorithm over the image data 
in accordance with the adjusted perspective-correction factor 
to generate modi?ed data that includes a third perspective of 
the subject-of-interest. In some embodiments, the perspec 
tive-correction factor applied in block 704 is determined after 
analysis of the ?rst perspective of the subject-of-interest. The 
analysis can be accomplished by both manual and automated 
mechanisms. In these embodiments, the representation gen 
erated in block 710 is observed and used to determine a 
desired adjustment to the perspective-correction factor in 
block 712. In some embodiments, the adjustment to the per 
spective-correction factor is a manual adjustment. 

It should be understood that additional images, each gen 
erated in accordance with a respective perspective-correction 
factor, can be generated by repeating the activities associated 
with blocks 710, 712, and 714 until a desired perspective is 
achieved. Once an operator has indicated that the modi?ed 
image includes the desired perspective, the modi?ed image 
can be stored with an indication of the applied perspective 
correction factor. In an alternative embodiment, the original 
image data can be stored along with an indication of the 
desired perspective-correction factor that should be applied to 
render an image with the operator’ s desired perspective of the 
subject-of-interest. 

FIG. 8 is a ?ow diagram illustrating an embodiment of a 
method 800 for modifying perspective in an image. As illus 
trated in block 802, an image-processing device receives 
image data that includes a ?rst perspective of a subject-of 
interest. Next, in block 804, the image-processing device 
generates modi?ed data responsive to the image data and a 
perspective correction factor wherein the modi?ed data 
includes a second perspective of the subject-of-interest. 
Thereafter, as indicated in block 806, the image-processing 
device, incorporates the perspective-correction factor with 
the modi?ed data. 

FIG. 9 is a ?ow diagram illustrating an embodiment of a 
method 900 for displaying image data. As illustrated in block 
902, an image-processing device receives image data com 
prising an image having a perspective of a subject-of-interest 
and a perspective correction factor. Next, in block 904, the 
image-processing device extracts the perspective-correction 
factor. Thereafter, as illustrated in block 906, the image 
processing device generates modi?ed data responsive to the 
image data and the perspective-correction factor. Last, as 
indicated in block 908, the image-processing device gener 
ates a representation of the subject-of-interest responsive to 
the modi?ed data. 

It should be emphasized that the above-described embodi 
ments are merely examples of implementations of the sys 
tems and methods for correcting perspective in an image. 
Many variations and modi?cations may be made to the above 
described embodiments. All such modi?cations and varia 
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tions are intended to be included herein Within the scope of 
this disclosure and protected by the following claims. 

What is claimed is: 
1. an apparatus, comprising: 
an image-capture system con?gured to capture an image 

representing a subject-of-interest from a ?rst perspec 
tive; 

a user interface; and 
an image processor coupled to the image-capture system, 

said image processor con?gured to execute an image 
processing algorithm on the image to generate modi?ed 
data responsive to the user interface and an image per 
spective-correction factor, the modi?ed data con?gured 
to facilitate a representation of the subject-of-interest 
from a second perspective, the image processor further 
con?gured to determine Whether the second perspective 
is a desired perspective based on input received through 
the user interface and, in response to a determination that 
the second perspective is not the desired perspective, the 
image processor is further con?gured to adjust the per 
spective-correction factor, apply the adjusted perspec 
tive-correction factor to the image-processing algo 
rithm, and re-execute the image-processing algorithm 
on the image. 

2. The apparatus of claim 1, further comprising: a display 
coupled to the image processor, said display con?gured to 
receive the modi?ed data and generate a representation of the 
subject-of-interest. 

3. The apparatus of claim 2, Wherein the representation of 
the subj ect-of-interest has an operator desired perspective. 

4. The apparatus of claim 1, Wherein the user interface 
modi?es a perspective adjust feature status. 

5. The apparatus of claim 1, Wherein the image processor is 
con?gured to store the image perspective-correction factor in 
metadata associated With the image data. 

6. The apparatus of claim 1, Wherein the image processor is 
con?gured to store the image perspective-correction factor in 
metadata associated With the modi?ed data. 

7. The apparatus of claim 1, Wherein the user interface 
comprises an adjustment control for modifying the perspec 
tive-correction factor. 

8. A method for modifying image perspective, the method 
comprising the steps of: 

capturing an image responsive to light incident upon an 
image-capture device, Wherein the image represents a 
subject-of-interest from a ?rst perspective; 

providing an image-processing algorithm executable by 
the image-capture device, the image-processing algo 
rithm con?gured to generate modi?ed data responsive to 
the image and a perspective-correction factor; 

executing the image-processing algorithm on the image in 
accordance With the perspective-correction factor to 
generate modi?ed data that includes a second perspec 
tive of the subj ect-of-interest; 

determining Whether the second perspective is a desired 
perspective based on input received through the user 
interface; and 

in response to a determination that the second perspective 
is not the desired perspective, adjusting the perspective 
correction factor, applying the adjusted perspective-cor 
rection factor to the image-processing algorithm, and 
re-executing the image-processing algorithm on the 
image. 

9. The method of claim 8, Wherein the image comprises a 
representation of features of the subj ect-of-interest that begin 
to converge. 
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10 
10. The method of claim 9, Wherein the features of the 

subject-of-interest are substantially parallel. 
11. The method of claim 8, further comprising the steps of: 

generating a representation of the subj ect-of-interest respon 
sive to the modi?ed data; adjusting the perspective correction 
factor to generate a modi?ed perspective-correction factor; 
executing the image-processing algorithm over the image in 
accordance With the modi?ed perspective-correction factor to 
generate modi?ed data that includes a third perspective of the 
subject-of-interest. 

12. The method of claim 8, further comprising the step of: 
incorporating the perspective-correction factor into metadata. 

13. The method of claim 12, Wherein the step of incorpo 
rating the perspective-correction factor into metadata com 
prises incorporating the metadata into the image. 

14. A method for displaying an image, the method com 
prising the steps of: 

receiving an image responsive to light incident upon an 
image-capture device, Wherein the image represents a 
subject-of-interest from a ?rst perspective; 

extracting a perspective-correction factor; 
providing an image-processing algorithm con?gured to 

generate modi?ed data responsive to the image and the 
perspective-correction factor; 

executing the image-processing algorithm on the image in 
accordance With the perspective-correction factor to 
generate modi?ed data that includes a second perspec 
tive of the subj ect-of-interest; 

determining Whether the second perspective is a desired 
perspective based on input received through the user 
interface; 

in response to a determination that the second perspective 
is not the desired perspective, adjusting the perspective 
correction factor, applying the adjusted perspective-cor 
rection factor to the image-processing algorithm, and 
re-executing the image-processing algorithm on the 
image; and 

generating a representation of the subject-of-interest. 
15. The method of claim 14, further comprising the steps 

of: adjusting the perspective-correction factor to generate a 
modi?ed perspective-correction factor; executing the image 
processing algorithm on the image in accordance With the 
modi?ed perspective-correction factor to generate modi?ed 
data that includes a third perspective of the subject-of-inter 
est. 

16. The method of claim 14, Wherein the step of extracting 
comprises identifying the perspective-correction factor in 
metadata. 

17. The method of claim 16, Wherein identifying the per 
spective-correction factor comprises analyZing a header. 

18. The method of claim 16, Wherein identifying the per 
spective-correction factor comprises analyZing the image. 

19. A system for correcting perspective errors in an image, 
comprising: 
means for capturing an image representing a subject-of 

interest from a ?rst perspective; 
means for receiving an input; 
image processing means for executing an algorithm on the 

image to generate modi?ed data responsive to the input 
and a perspective-correction factor, the modi?ed data 
corresponding to a second perspective of the subject-of 
interest; 

means for determining Whether the second perspective is a 
desired perspective based on input received through the 
user interface; 

means for, in response to a determination that the second 
perspective is not the desired perspective, adjusting the 
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perspective-correction factor, applying the adjusted per 
spective-correction factor to the image-processing algo 
rithm, and re-executing the image-processing algorithm 
on the image; and 

means for presenting a representation of the modi?ed data. 
20. The system of claim 19, further comprising: means for 

adjusting the perspective-correction factor. 
21. The system of claim 19, further comprising: means for 

incorporating the perspective-correction factor With the 
modi?ed data. 

22. A computer-readable medium having a program for 
modifying perspective in an image, the program comprising 
logic con?gured to perform the steps of: 

receiving an image representing a subj ect-of-interest from 
a ?rst perspective; 

generating modi?ed data responsive to the image and a 
perspective-correction factor Wherein the modi?ed data 
includes a second perspective of the subject-of-interest; 

incorporating the perspective-correction factor With the 
modi?ed data; 

determining Whether the second perspective is a desired 
perspective based on input received through the user 
interface; and 

in response to a determination that the second perspective 
is not the desired perspective, adjusting the perspective 
correction factor, applying the adjusted perspective-cor 
rection factor to the image-processing algorithm, and 
re-executing the image-processing algorithm on the 
image. 

23. A computer-readable medium having a program for 
displaying an image, the program comprising logic con?g 
ured to perform the steps of: 

receiving an representing a subj ect-of-interest from a ?rst 
perspective, and a perspective-correction factor; 

extracting the perspective-correction factor; 
generating modi?ed data responsive to the image and the 

perspective-correction factor, the modi?ed data being 
representative of a second perspective; 

determining Whether the second perspective is a desired 
perspective based on input received through the user 
interface; 

in response to a determination that the second perspective 
is not the desired perspective, adjusting the perspective 
correction factor, applying the adjusted perspective-cor 
rection factor to the image-processing algorithm, and 
re-executing the image-processing algorithm on the 
image; and 

generating a representation of the subject-of-interest. 
24. An apparatus, comprising: 
an image-capture system con?gured to capture an image 

representing a ?rst perspective of a subject-of-interest; 
a user interface; and 
an image processor coupled to the image-capture system, 

said image processor con?gured to determine a perspec 
tive-correction factor that When applied in an image 
processing algorithm on the image generates modi?ed 
data responsive to the user interface and the perspective 
correction factor, the modi?ed data con?gured to facili 
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12 
tate a representation of the subject-of-interest from a 
second perspective, the image processor further con?g 
ured to determine Whether the second perspective is a 
desired perspective based on input received through the 
user interface and, in response to a determination that the 
second perspective is not the desired perspective, the 
image processor is further con?gured to adjust the per 
spective-correction factor, apply the adjusted perspec 
tive-correction factor to the image-processing algo 
rithm, and re-execute the image-processing algorithm 
on the image. 

25. The apparatus of claim 24, Wherein the input control 
modi?es a perspective adjust feature status. 

26. The apparatus of claim 25, Wherein the image processor 
is con?gured to store the perspective-correction factor in the 
modi?ed data. 

27. The apparatus of claim 25, Wherein the image processor 
is con?gured to store the perspective-correction factor in 
metadata associated With the modi?ed data. 

28. The apparatus of claim 24, further comprising: an 
adjustment control con?gured to provide a signal con?gured 
to modify the perspective-correction factor. 

29. an apparatus, comprising: 
an interface con?gured to receive an image representing a 

subject-of-interest from a ?rst perspective, and a per 
spective-correction factor; and 

an image processor coupled to the interface, said image 
processor con?gured to execute an image-processing 
algorithm on the image to generate modi?ed data 
responsive to the image and the perspective-correction 
factor, the modi?ed data con?gured to facilitate a repre 
sentation of the subject-of-interest from a second per 
spective, the image processor further con?gured to 
determine Whether the second perspective is a desired 
perspective based on input received through the user 
interface and, in response to a determination that the 
second perspective is not the desired perspective, the 
image processor is further con?gured to adjust the per 
spective-correction factor, apply the adjusted perspec 
tive-correction factor to the image-processing algo 
rithm, and re-execute the image-processing algorithm 
on the image. 

30. The apparatus of claim 29, further comprising: a dis 
play coupled to the image processor, said display con?gured 
to receive the modi?ed data and generate a representation of 
the subject-of-interest. 

31. The apparatus of claim 29, further comprising: an input 
control con?gured to adjust the perspective-correction factor. 

32. The apparatus of claim 31, Wherein the input control 
modi?es a perspective adjust feature status. 

33. The apparatus of claim 31, Wherein the image processor 
is con?gured to store the image perspective-correction factor 
in metadata associated With the image. 

34. The apparatus of claim 31, Wherein the image processor 
is con?gured to store the image perspective-correction factor 
in metadata associated With the modi?ed data. 
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